Figure 1. The 45m 3 ERIOS cryo-vacuum chamber facility at the Laboratory of Astrophysics of Marseille (LAM). (Image courtesy of CNRS.)
technical facilities-a large cryogenic vacuum chamber (ERIOS) and the 2.5m polishing active and robotic integrated system (POLARIS)-which are dedicated to the development, assembly, and space qualification of ground and space astronomy instruments. With a budget of almost e7 million, it has taken over eight years since the concept was first conceived to realize these new facilities.
With support from the French space agency (CNES) we are responsible for the design and delivery of the Near Infrared Spectrograph and Photometer (NISP) on Euclid's payload. 1 NISP will be used to detect the signatures of chemical elements such as hydrogen from galaxies, so that their distance can be inferred via redshift calculations. We have designed the instrument's mechanical structure and grisms (grating prisms). 2, 3 We are also responsible for the system study and instrument product assurance, as well as its assembly and final characterization in a space-like environment. This work has involved a high-quality development program for critical optical components (e.g., the grism), and the design of a silicon carbide (SiC) structure for the focal plane that hosts 16 H2GR detectors. Our ERIOS chamber
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(see Figure 1 ) is installed in a large integration hall, which includes a 100T seismic mass to provide high stability (<10 7 g at 5-100Hz). The chamber, with a volume of 45m 3 , has 77K and 10 6 mbar cryo-vacuum capabilities. As the scientific wavelengths of NISP range from 1.0-2.3 m, this large volume permits IR measurements and qualifications to be made without background pollution. The large volume also allows all the necessary optical qualification equipment to be housed in the chamber.
For more than 10 years we have also been heavily involved in design studies for the E-ELT. LAM is a partner on the telescope's HARMONI first-light instrument, which is a visible and near-IR integral field spectrograph. In addition, we are preparing a bid for a multi-object spectrograph, after leading two of the three phase A studies for this instrument. In our strong E-ELT research and development program we focus in particular on adaptive optics techniques, high-contrast imaging, and optical fabrication. We have used our POLARIS technical facility (with support from ESO, and in collaboration with Thales SESO) to develop the 'stress mirror polishing' (SMP) technique. This methodology will allow the 1000 segments (each 1.5m in diameter) of the E-ELT's primary mirror to be built in a cost-and time-effective manner. 4, 5 Our POLARIS facility combines a full-size tool for stress polishing (up to 2.5m diameter) with robotic capabilities. We are currently (until March 2015) using POLARIS for SMP on one of the E-ELT's mirror segments. In this process, 4, 5 we use a 24-actuator warping harness to generate the off-axis aspheric surface portions of the mirror segment. We first bend, and then spherically polish the segment, which is attached to the harness
Figure 2. A prototype mirror segment for the European Extremely Large Telescope, in the polishing active and robotic integrated system (POLARIS) facility at LAM. This facility was used to develop the stress mirror polishing technique. (Image courtesy of CNRS.)
(see Figure 2 ). This allows convergence to the final form to be achieved quickly and with excellent optical quality.
We have designed and built new technical facilities at LAM for the fabrication, assembly, integration, and testing of future ground and space-based astronomy instruments. These facilities allow us to support major projects, such as the forthcoming ESA Euclid mission and the ESO E-ELT. In 2015 we will begin to use the ERIOS chamber for qualification of the NISP instrument and its associated optical ground support equipment. Our high-tech facilities are also open for use by other institutions, within the framework of an industrial or partnership policy.
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